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Public Summary:

In 2006, the "wall came down" that limited the experimental conversion of differentiated cells into the pluripotent state. In a landmark
report, Shinya Yamanaka's group described that a handful of transcription factors (Oct4, Sox2, Klf4 and c-Myc) can convert a
differentiated cell back to pluripotency over the course of a few weeks, thus reprograming them into induced pluripotent stem (iPS)
cells. The birth of iPS cells started off a rush among researchers to increase the efficiency of the reprogramming process, to reveal the
underlying mechanistic events, and allowed the generation of patient- and disease-specific human iPS cells, which have the potential
to be converted into relevant specialized cell types for replacement therapies and disease modeling. This review addresses the steps
involved in resetting the epigenetic landscape during reprogramming. Apparently, defined events occur during the course of the
reprogramming process. Immediately, upon expression of the reprogramming factors, some cells start to divide faster and quickly
begin to lose their differentiated cell characteristics with robust downregulation of somatic genes. Only a subset of cells continue to
upregulate the embryonic expression program, and finally, pluripotency genes are upregulated establishing an embryonic stem cell-
like transcriptome and epigenome with pluripotent capabilities. Understanding reprogramming to pluripotency will inform mechanistic
studies of lineage switching, in which differentiated cells from one lineage can be directly reprogrammed into another without going
through a pluripotent intermediate.

Scientific Abstract:

In 2006, the "wall came down" that limited the experimental conversion of differentiated cells into the pluripotent state. In a landmark
report, Shinya Yamanaka's group described that a handful of transcription factors (Oct4, Sox2, Klf4 and c-Myc) can convert a
differentiated cell back to pluripotency over the course of a few weeks, thus reprograming them into induced pluripotent stem (iPS)
cells. The birth of iPS cells started off a rush among researchers to increase the efficiency of the reprogramming process, to reveal the
underlying mechanistic events, and allowed the generation of patient- and disease-specific human iPS cells, which have the potential
to be converted into relevant specialized cell types for replacement therapies and disease modeling. This review addresses the steps
involved in resetting the epigenetic landscape during reprogramming. Apparently, defined events occur during the course of the
reprogramming process. Immediately, upon expression of the reprogramming factors, some cells start to divide faster and quickly
begin to lose their differentiated cell characteristics with robust downregulation of somatic genes. Only a subset of cells continue to
upregulate the embryonic expression program, and finally, pluripotency genes are upregulated establishing an embryonic stem cell-
like transcriptome and epigenome with pluripotent capabilities. Understanding reprogramming to pluripotency will inform mechanistic
studies of lineage switching, in which differentiated cells from one lineage can be directly reprogrammed into another without going
through a pluripotent intermediate.
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